Identification of the arylazido-beta-alanyl-NAD+-modified site in rabbit muscle glyceraldehyde-3-phosphate dehydrogenase by microsequencing and fast atom bombardment mass spectrometry.
We have identified the site labeled by arylazido-beta-alanyl-NAD+ (A3'-O-(3-[N-(4-azido-2-nitrophenyl)amino]propionyl)NAD+) in rabbit muscle glyceraldehyde-3-phosphate dehydrogenase by microsequencing and fast atom bombardment mass spectrometry. This NAD+ photoaffinity analogue has been previously demonstrated to modify glyceraldehyde-3-phosphate dehydrogenase in a very specific manner and probably at the active site of the enzyme [Chen, S., Davis, H., Vierra, J. R., & Guillory, R. J. (1984) Biochem. Biophys. Stud. Proteins Nucleic Acids, Proc. Int. Symp., 3rd, 407-425]. The label is associated exclusively with a tryptic peptide that has the sequence Ile-Val-Ser-Asn-Ala-Ser-Cys-Thr-Thr-Asn. In comparison to the amino acid sequence of glyceraldehyde-3-phosphate dehydrogenase from other species, this peptide is in a highly conserved region and is part of the active site of the enzyme. The cysteine residue at position seven was predominantly labeled and suggested to be the site modified by arylazido-beta-alanyl-NAD+. This cysteine residue corresponds to the Cys-149 in the pig muscle enzyme, which has been shown to be an essential residue for the enzyme activity. The present investigation clearly demonstrates that arylazido-beta-alanyl-NAD+ is a useful photoaffinity probe to characterize the active sites of NAD(H)-dependent enzymes.